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Numerical Examples and Discussion
As mentioned in the studies on gas-liquid opera-tion^, it is considered that the effective film resistance to both mass and heat transfers are equally affected by change in Reynold's number, therefore, the value of/rii may probably be independent of the dynamical characteristics of fluid, and a dimensionless term in-cludingfTti may be correlated with the dimensionless term characterized by the physical property of substance such as Schmidt's number or Prandlt's number. Unfortunately, no correlative equation with respect to these dimensionless terms is reported yet. Therefore, in this paper the value offTti is regarded as a constant which depends on the kind of system. Also a constant fDti is assumed for convenience. Solid lines in Fig. 1 Distillation, p. 7 (1960) . 2) Liang, S. Y. and W. Smith: Chem. Eng. Set, 17, ll (1962) .
3) Miskin, L. G., U. Ozalp and S. R. M. Ellis: Brit. Chem. Eng. & Proc. Tech., 17, 158 (1972 Kagaku Kogaku Ronbunshu, 4, 323-330 (1977) The precipitation polymerization of acrylonitrile was carried out in aqueous solution initiated by Na2S2O5/NaNO2 redox catalyst system to analyze the reaction process of precipitation polymerization over a wide range of conversion.
The experimental results can be explained by the following. Reaction takes place individually both in the liquid phase in which monomeris dissolved in water and in the polymer phase formed by the precipitation of the polymer. A part of monomer is adsorbed in the precipitated polymer. Radicals in the liquid phase are able to enter into the polymer phase with the aid of collision and then monomerradicals generated in a polymer particle by chain transfer reaction are able to escape from the polymer particle with the aid of diffusion.
Based on this reaction scheme, the equation of the over-all reaction rate was derived and then the apparent velocity coefficients were obtained.
These values approximately agreed with the values obtained in the homogeneous reaction in several solvents.
Effect of the Fluid Mixing on the Continuous Precipitation Polymerization of Acrylonitrile, Teruhiko Sugimori, Hiroshi
Akiyama and Yoshijiro Tabara (Central Research Laboratory, Mitsubishi Rayon Co., Ltd.) Kagaku Kogaku Ronbunshu, 4, 331-337 (1977) In order to clarify the effects of the fluid mixing on the course of precipitation polymerization, the polymerization of acrylonitrile initiated by redox catalyst system in aqueous solution was carried out continously both in a stirred tank reactor with helical ribbon mixer and in the same reactor equipped with a centrifugal pumpto circulate the reactant. The monomer conversion and the average degree of polymerization were increased with the increased fluid mixing. These experimental results can be explained by the following:
Reaction takes place both in the liquid phase, in which monomer is dissolved in water, and in the polymer phase formed by precipitation of the polymer. Concentrations of monomerin 334 the two phases is independent of the degree of fluid mixing but the number of radicals in a polymer particle is increased with increased fluid mixing. Radicals in the liquid phase entered into the polymer phase by means of collision and then monomer radicals generated in a polymer particle by chain transfer reaction escaped from the polymer phase by means of diffusion under the control of film resistance at the surface of a polymer particle. Therefore, the equation, applied effectively for design and determination of operating conditions, was derived.
Process Design for a Packed Fluidized Bed Catalytic Reactors, Kunio Kato, Makoto Inomata, Kazuhiko Onoda and Masanori Yamagishi (Gunma Univ.) Kagaku Kogaku Ronbunshu, 4, 338-343 (1977) Since fluidized particles can be easily fed to and discharged from a packed fluidized bed, a packed fluidized bed can be used as an industrial reactor for the reaction of rapid catalyst deactivation systems. The purpose of this work was to obtain basic knowledge for design and operation of a packed fluidized bed catalytic reactor. Catalytic cracking of cumenein the case of zero catalyst deactivation was investigated in fixed bed and a packed fluidized bed, and reactant conversion was analyzed by the two phase model with known reaction rate catalyst. These calculated conversions agreed well with corresponding experimental conversions.
The reactant conversion of catalyst decay reaction in a packed fluidized bed in the case of continuous feed and discharge of catalyst was analyzed numerically.
If the reaction with large reaction rate constant is performed in a packed fluidized bed, the catalyst bed height to obtain a designed conversion becomes small and the reactant conversion is approximately calculated by assuming the catalyst particles in the bed being perfectly mixed. On the other hand, if the reaction with small reaction rate constant is performed in a packed fluidized bed, catalyst bed height to get a designed conversion becomeslarge and the reactant conversion is approximately calculated by assuming the catalyst particles in the bed as being plug flow.
